Purpose. The results of the 2016 ASHP national survey of pharmacy practice in hospital settings are presented.
T he ASHP national survey of pharmacy practice in hospital settings focuses on practices and technologies for managing and improving the medication-use system and the role that pharmacists play in this effort. The national surveys are organized according to 6 components of the medication-use system: prescribing, transcribing, dispensing, administration, monitoring, and patient education. The survey focuses on 2 components of the medication-use system each year. The 2016 survey evaluated practices and technologies related to prescribing and transcribing. The An audio interview that supplements the information in this article is available on AJHP's website at www.ajhpvoices.org. most recent 3 surveys therefore represent a composite picture of the ways hospitals and health systems are managing and improving the entire medication-use system and the current roles of pharmacists in medicationuse system management.
In assessing prescribing and transcribing practices, the 2016 survey was intended to describe and trend the process of formulary system management; the use of drug policy tools by pharmacy and therapeutics (P&T) committees to improve medication use; the extent of pharmacist consultations and prescribing authority; data collected to document the value of pharmacists' intervention services; the process of medication order conveyance, evaluation, and transcription; the use of computerized prescriber-order-entry (CPOE) systems, electronic medical records, and other medication safety technologies; and transitions-of-care activities.
This study also evaluated pharmacists' contributions to patient care activities in outpatient clinic settings, human resource commitments, and estimates of national vacancy rates for hospital pharmacist and pharmacy technician positions.
Methods
An evaluation of monitoring and patient education practices in U.S. hospitals and health systems was conducted using methods similar to past ASHP surveys. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] Questionnaire development. The 2016 questionnaire was developed using procedures suggested by Dillman et al. 16 Questions from previous surveys that pertained to topics of interest in this survey were evaluated for clarity and response. As with past surveys, data about hospital characteristics (i.e., number of beds, U.S. Census Bureau region, ownership, and U.S. Census Bureau metropolitan statistical area status 17 ) were available in the IMS Health hospital database. 18 Survey sample. From the IMS database of 6,059 hospitals, a sampling frame of 5,034 general and chil-
KEY POINTS
• Direct clinical services provided by pharmacists are becoming a more important way to identify and resolve medication-related problems with prescribing.
• Electronic health record functionality is increasingly used to manage drug formularies and improve medication use in hospitals.
• Medication histories, discharge medication counseling, and pharmacist participation in discharges are increasingly used to facilitate transitions of care from inpatient to outpatient settings.
• Health systems increasingly are deploying pharmacists in ambulatory care settings.
dren's medical-surgical hospitals in the United States was constructed. Specialty, federal, and Veterans Affairs hospitals were excluded from this sampling frame. Hospitals were stratified by size before sampling, and random samples of hospitals within these strata were taken to select the sample of 1,316 hospitals. We sampled 200 hospitals in each of the hospital size categories except the category of hospitals with 600 or more staffed beds (n = 116); in that category, we sampled all hospitals identified in the IMS Health database in order to collect data from enough of these very large hospitals to provide reliable estimates. After eliminating closed hospitals, the adjusted sample was 1,315 hospitals (Table 1) . Data collection. A mixed-mode survey method was used. Respondents were offered a choice of completing a paper survey or an online survey (Qualtrics, Provo, UT). Pharmacy directors in the sample were contacted up to 6 times during the survey period. An announcement letter was sent in June 2016. This first contact letter explained the survey and directed respondents preferring to complete the survey online to the online data collection site. Directors opting for online data collection received e-mail reminders, whereas those not completing the online contact option received mailed paper surveys and reminders. Two weeks after the announcement letter was mailed, the first survey mailing was distributed. Two weeks after the initial survey mailing (i.e., in July 2016), respondents received a reminder postcard. The surveys were distributed a second time to nonrespondents 1 week later in July 2016. The survey was sent a third time to remaining nonrespondents in August 2016. Final telephone contacts asking nonrespondents to complete the survey were made in August-September 2016.
Data analysis. Each hospital in the sample was assigned a unique identification number. This number allowed matching of the survey response to hospital characteristics in the IMS Health database.
As with past surveys, data are presented by categories of staffed beds to more closely align with data from the American Hospital Association. 19 Because of the stratified random sampling procedure, it was necessary to employ a design-based analysis. 20 This technique results in population estimates that are more accurate than unweighted results.
Data were entered into SPSS, version 19 (IBM Corporation, Armonk, NY). Data were converted to an Intercooled Stata, version 8 (StataCorp LLC, College Station, TX)-readable format using DBMS/COPY, version 7. All non-design-based analyses were conducted using SPSS 19. All designbased analyses were conducted using Stata 8 using the set of survey commands. To account for the sampling method, weights were assigned to respondents to adjust their contribution to the population estimate. The weight was 28.70 for hospitals with fewer than for hospitals with 300-399 beds, was 4.76 for hospitals with 400-599 beds, and was 3.31 for hospitals with 600 or more staffed beds. The strata were the categories for number of staffed beds, and the finite population correction was the total number of hospitals in the population (5,034). Descriptive statistics were used extensively. Chi-square analysis and analysis of variance or regression were used to examine how responses differed as a function of hospital characteristics. The a priori level of significance was set at 0.05.
Results
Overall, 201 individuals provided usable responses via online survey submission. Paper surveys were completed by an additional 191 respondents. A total of 392 hospitals submitted usable data for analysis. The overall response rate was 29.8%.
Hospital characteristics. Table 1 shows the size, location, and ownership of the respondents' hospitals, the nonrespondents' hospitals, the surveyed hospitals, and the 5,034 general and children's medical-surgical hospitals. The characteristics of the surveyed hospitals are presented to highlight the complex sampling design employed in this survey. Respondents and nonrespondents were not statistically different.
Health information technologies. Overall, 99.1% of hospitals have partially or completely implemented an electronic health record (EHR) ( Table 2 ). Fully 43.3% of hospitals have a complete EHR system with no paper records, 55.7% of hospitals have a partial EHR with some components still using paper, and 1.0% have an allpaper system with no use of an EHR. Over the past 13 years, the percentage of hospitals having paper-only-based health records has declined from 69.4% to 1.0%. [1] [2] [3] [4] [5] [6] [7] 9, 10, 12, 13 There has been an increase in the use of complete EHR systems over the last 5 years.
Overall, 95.6% of hospitals have CPOE systems (Table 2 ). Over the past 13 years, the percentage of hospitals having CPOE systems has increased from 2.7% in 2003, with significant increases in the last 6 years. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] Overall, 92.6% of hospitals have barcode-assisted medication administration (BCMA) systems to verify patient identity and electronically check doses administered by nurses ( Table 2 ). Over the past 13 years, the percentage of hospitals having BCMA has increased from 1.5% in 2002. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Drug formulary strategies. Pharmacy directors reported the use of various strategies implemented by the P&T committee to manage the drug formulary and improve medication use in their hospital (Table 3) . More than 75% of hospitals compare the effectiveness of products when making formulary decisions, use clinical practice guidelines that include medications, use therapeutic interchange, have protocols that transfer authority for product selection and dosing from prescribers to pharmacists, and perform medication-use evaluations. About two thirds of hospitals restrict prescribing of certain categories of medications to specialists or permit prescribing of those drugs only for specific indications or after consultation, and half of hospitals base formulary decisions on rigorous pharmacoeconomic assessment (e.g., cost-effectiveness analysis, costbenefit analysis, cost-utility analysis). Less commonly used drug policy tools include conducting failure mode and effects analyses, basing formulary decisions on package labeling (e.g., avoiding off-label use), and rationing medications based on expected patient outcomes and cost of therapy. The use of these drug policy tools is more common in larger hospitals than in smaller facilities. EHR functionality. Pharmacy directors reported the implementation of various EHR functionalities to manage the drug formulary and improve medication use in their hospital (Table 4 ). About three fourths of hospitals use a drug database for prescribers that only includes formulary items, and about half incorporate dose rounding and/or dose standardization into CPOE, embed electronic drug information into the CPOE process (e.g., a link in the CPOE system display takes the user directly to a drug information application), and/ or redirect users attempting to order nonformulary items to formulary alternatives. More than a third of hospitals enforce formulary restrictions and/or communicate to authorized approvers or an approval service at the time of ordering, only allow entry of nonformulary medications by pharmacy, and/or provide decision support when ordering antibiotics to assist with antimicrobial selection and stewardship. Less commonly implemented functionalities include communicating drug shortage information and alternatives, requiring a therapeutic purpose or indication as a safety check for most medication orders, and providing medication cost information to prescribers. The use of some of these functionalities is more common in larger hospitals than in smaller facilities.
Type of formulary. Overall, 63.0% of hospitals have a limited, strict formulary, with tight restrictions on nonformulary medication use, and 37.0% have an open formulary, with few restrictions on prescribers (Table 5) ; Pharmacists routinely are responsible for managing medication therapies, either by standing protocol or prescriber order or delegation, which includes writing medication orders, selecting doses, ordering appropriate laboratory tests, and monitoring patient response to therapy ( Table 6 ). The therapies most commonly managed include vancomycin (94.0%), renally dosed antibiotics (83.9%), aminoglycosides (83.8%), anticoagulation therapy (71.1%), nutrition therapy (46.9%), antibiotic selection (19.6%), and pain management therapy (6.2%).
Data are collected and analyzed in 64.0% of hospitals to demonstrate the value of pharmacists' intervention services (Table 7 ). For those hospitals that collect data, the most common types of data include frequency and type of interventions (94.0%), time spent on interventions (61.8%), and cost savings from the interventions (61.5%). Less commonly used to demonstrate the value of pharmacist intervention services are global measures, which include patient outcomes (36.5%), Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) scores (23.7%), readmission rates (16.6%), patient satisfaction (15.8%), and length of stay (8.3%). Over the past 3 years, fewer hospitals are collecting and analyzing Transcribing. The most common way medication orders are received in the pharmacy is electronically through CPOE (90.7%) ( Table 8) . Less frequent methods include digital image capture (4.2%), fax (2.8%), and manual delivery of handwritten orders (2.3%). Larger hospitals use CPOE to deliver medication orders to the pharmacy department more often than smaller hospitals. The use of CPOE to electronically transmit orders to the pharmacy has grown from 5.1% of hospitals in 2007 to 16.1% in 2010 and 69.8% in 2013. 3, 6, 9 Auto-verification occurs when a medication order becomes active on the basis of previously approved criteria without review by a pharmacist. Overall, 51.6% of hospitals use the auto-verification functionality in the CPOE system (Table 9 ). Among hospitals that use auto-verification, 58.2% do so for selected order types (e.g., all emergency department orders), 40.3% have identified selected medications for auto-verification in specific areas (e.g., pain medications in the emergency department), and 12.0% of hospitals have auto-verification for selected medications (e.g., comfort care medications, influenza vaccine) throughout the hospital. Smaller hospitals are more likely than larger hospitals to use auto-verification for all medications in a selected area and less likely to use auto-verification for selected medications in a selected area.
Transitions of care. The most frequently reported mechanism used by pharmacists or pharmacy technicians to facilitate transitions of care in their health system is use of medication histories at admission (74.9%), followed by discharge medication counseling (44.6%) and pharmacist participation in discharge planning (35.8%) (Table 10 ). Less frequently used mechanisms include the following: discharge prescriptions from health-system pharmacy (29.0%), facilitate filling of prescriptions at outpatient pharmacy (28.3%), manufacturer patient assistance programs (25.9%), prior authorization (21.4%), handoff to community pharmacy at discharge (18.3%), designing a patient-specific medication-related Auto-verification occurs when a medication order becomes active, without review by a pharmacist, based on previously approved criteria. CPOE = computerized prescriber order entry, ED = emergency department. esses by pharmacists and pharmacy technicians to improve continuity of care between inpatient and outpatient settings has generally increased since 2012.
2,4
The overall use of discharge prescription services, regardless of the entity (hospital versus contracted pharmacy) that offers this service, has increased from 11.8% in 2012 to 21.5% in 2014 and to 34.6% in 2016. [2] [3] [4] This practice varies significantly based on staffed bed capacity; larger hospitals are more likely than smaller hospitals to offer a discharge prescription service (uncorrected c 2 = 54.5348, df = 6, design-based F [4.09, 1415 .38] = 10.4983, p < 0.0001).
Outpatient clinics. Among health systems with ambulatory care clinics, 39.5% have pharmacists practicing in primary or specialty care clinics (Table 11 ). This practice varies by hospital size, with larger hospitals being more likely than smaller ones to have pharmacists practicing in clinic settings. The percentage of hospitals having pharmacists practice in outpatient clinic settings has increased from 23.8% in 2010. 6 Pharmacists most commonly practice in anticoagulation management clinics (26.0%), oncology (18.2%), and medication therapy management (16.5%). Other types of practices include family medicine (12.5%), diabetes (11.4%), cardiovascular diseasehypertension (10.4%), and pain and palliative care clinics (4.8%).
Overall, 7.8% of health systems have ambulatory care pharmacists practicing in a call center, conducting refill authorizations for clinic physicians.
Pharmacy directors reported top drivers for establishing pharmacists in ambulatory care clinics. The most commonly reported drivers were quality improvement (69.3%), reducing readmissions and/or emergency department visits (56.6%), and chronic diseases associated with significant morbidity and mortality (55.6%). Less common drivers were adherence (40.5%), improved use of physician time (36.9%), reduction in errors (35.8%), reducing drug cost (26.5%), revenue billing potential (22%), teaching opportunities for students and residents (21.7%), payfor-performance measures (18.4%), and the need to respond to a sentinel event (3.4%).
Scope of practice in clinics. Pharmacists perform a variety of activities within a scope of practice in ambulatory care clinics. The most common activities within pharmacists' scope of practice include monitoring responses to drug therapy, adverse medication-related effects, and adherence (88.3%); documenting care processes in the medical record (74.9%); providing information about patients' diseases and related medication therapy and offering strategies to optimize the outcomes of therapy (73.9%); ordering, interpreting, and monitoring medication therapy-related tests (72.4%); having prescribing authority to manage disease through medication use and provide collaborative drug therapy management (64.5%); performing patient assessments (62.4%); and assessing patients' health literacy and selfsufficiency (60.0%) (Table 12) .
Overall, 64.1% of pharmacists practicing in clinics have entered into collaborative drug therapy management or scope of practice agreements with providers when such arrangements are permissible in their state.
Payment for pharmacist services. Among hospitals with pharmacists working in clinics, 46.5% receive payment for pharmacistprovided drug therapy management services for ambulatory patients. Provide information about the patient's diseases and related medication therapy and offer strategies to optimize the outcomes of therapy 73.9
Order, interpret, and monitor medication therapy-related tests 72.4
Have prescribing authority to manage disease through medication use and provide collaborative drug therapy management 64.5
Perform patient assessments 62.4
Assess patients' health literacy and self-sufficiency 60.0
Include family caregivers in decision-making and communications 49.4
Appropriately refer patients to other providers 40.3
Determine if patients are appropriate candidates for self-care and identify any exclusions for self-care 37.2
Provide preventive care and wellness programs 33.5
Provide immunizations 28.4 The most common methods of billing for services provided by pharmacists to ambulatory patients are incident to a physician service (59.9%), facility fee or Ambulatory Payment Classification group billing codes (41.9%), patient self-pay (22.4%), a contract to provide Medicare Part D medication therapy management services (18.3%), a contract with a private third-party insurer (16.5%), a contract with Medicaid (10.2%), use of outcome-based pay-forperformance systems (4.6%), and global payment (e.g., capitation, care coordination) (0.5%).
Retail pharmacy relationship. Overall, 38.9% of hospitals and health systems have a business relationship with a chain or community pharmacy (Table 13 ). The most commonly reported relationship was a contract pharmacy for 340B Drug Pricing Program-eligible patients (67.0%); less common relationships include a discharge prescription service provided by a chain or community pharmacy (e.g., "meds-to-bed" program) (26.3%), a chain or community pharmacy-owned retail pharmacy located on hospital grounds (18.6%), access to the hospital or health-system EHR (10.4%), and prompt-care clinics within a chain pharmacy location(s) for referrals (2.7%).
Pharmacy operations. Data about pharmacy operations provides useful information for pharmacy managers. However, caution should be exercised when reviewing and interpreting these data. The information presented are means of available reported data. Every hospital offers unique services, and these data are not benchmarks or best practices.
Acquisition costs. Pharmacy directors reported a mean ± S.E. increase of 7.6% ± 1.2% in inpatient pharma- 
Discussion
One of the most striking findings from the ASHP national pharmacy surveys has been the swift and dramatic implementation of EHR systems and technologies related to medication use, notably CPOE and BCMA systems, in hospitals of all sizes. These developments clearly have the potential to improve access to clinical information to all caregivers and provide a platform for clinical decision support that offers safety alerts in real time. With respect to improving prescribing, formulary information and formulary alternatives can be provided when decisions are being made rather than after the fact and in a way that requires that the pharmacist contact the physician to change an order. Other ways that the EHR can improve the functionality of the formulary system include standardizing drug doses, antibiotic selection supporting antimicrobial stewardship programs, managing drug shortages, and providing cost information about prescribed therapy.
These technologies do not replace the need for pharmacists to provide patient-specific services to improve prescribing. Besides being consulted by prescribers for questions about drug therapy, pharmacists increasingly perform tasks such as delegated authority to write orders to modify or initiate medication therapy by policies or protocol; this includes ordering appropriate laboratory tests to direct or monitor treatment. Many hospitals collect and analyze data to demonstrate the value of these services.
Pay-for-performance systems have placed a premium on quality of care. Pharmacists can have an impact on quality metrics that are affected by medication use. Problems often arise during transitions of care. Pharmacy services designed to identify and resolve medication-related problems during transitions of care include taking medication histories, discharge counseling, and discharge planning. While these services have often been provided by nurses, it is encouraging to see an increase in the percentage of hospitals providing them through pharmacy personnel, often with the assistance of pharmacy technicians.
In addition to having an outpatient pharmacy to support transitions of care, many hospitals have pharmacists practicing in ambulatory care clinics, often focusing on problemprone drug therapies or patients who have problems with their medications; this, too, reflects an expansion of pharmacy services throughout the continuum of care in health systems. The rationale for having pharmacists in these clinics is to improve quality of care, reduce hospitalizations and emergency department use, and improve the use of physician time and the outcomes of drug therapy. An impressively high percentage of these pharmacists have prescribing authority to manage drug therapy through collaborative practice agreements. While these services continue to grow, it will be important for pharmacists to gain provider status, at which time it is likely that this growth will increase even more.
Conclusion
Pharmacists continue to expand their role in improving the prescribing of medications both in the hospital and in the outpatient settings. The adoption of EHRs and medication-use technologies has contributed to this growth.
